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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )□ Responsive to communication(s) filed on . 

2a)D This action is FINAL. 2b)^ This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) E3 Claim(s) 1-20 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) I3 Claim(s) 1-4,10-14 and 20 is/are rejected. 

7) IEI Claim(s) 5-9 and 15-19 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)13 The drawing(s) filed on 01 July 2004 is/are: a)D accepted or b)Kl objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1 .121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 

Priority under 35 U.S.C. § 119 

12)D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1) Notice of References Cited (PTO-892) 

2) O Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) D Information Disclosure Statement(s) (PTO-1 449 or PTO/SB/08) 

Paper No(s)/Mail Date . 



4) □ Interview Summary (PTO-413) 

Paper No(s)/Mail Date. . 

5) □ Notice of Informal Patent Application (PTO-1 52) 

6) □ Other: . 
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Drawings 

1 . Figure 3 should be designated by a legend such as -Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1 .121 (d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1.121(d)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 4 and 14 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

4. Claims 4 and 14 recites the limitation "the second dielectric layer" in line 2. 
There is insufficient antecedent basis for this limitation in the claim. The examiner 
suggests changing the limitation to "the second insulating layer". 
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Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 1-4,10-14 and 20 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Lee et al. (US 6,252,298). 

Regarding claims 1 and 11, Lee et al. discloses an apparatus, comprising: 
an integrated circuit 31; 

a circuit board 28 having a first surface for attaching the integrated circuit and a 
second surface opposite to first surface; 

the recesses provided in the second surface for receiving at least portions of 
solder balls for electrically and mechanically connecting the circuit board to the support; 

solder pads 25 formed within the recesses; and 

solder balls 35 at least partially received in the recesses and applied to the solder 

pads. 

Regarding claims 2 and 12, wherein a bond pad 23 is provided on the circuit 
board and wherein the circuit board comprises conductive structures 33 connecting the 
bond pad to at least one of the solder pads. 

Regarding claim 3 and 13, wherein the circuit board comprises a first insulating 
Iayer28, a second insulating layer 57 and a conductive pattern 26 between the first and 
the second insulating layer. 
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Regarding claims 4 and 14, wherein the recesses extend through the second 
dielectric layer and wherein a portion of the conductive pattern 26 forms the solder pad 
of at least one of the recesses. 

Regarding claims 10 and 20, wherein solder balls 35 are received in the 
recesses, wherein the circuit board inherently comprises conductive structures for 
connecting at least some of the solder balls to a signal contact pad on the integrated 
circuit and for connecting at least another of the solder balls to a ground or power 
supply contact pad on the integrated circuit in order for operation of the integrated 
circuit. 



Allowable Subject Matter 

7. Claims 5-9 and 15-19 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

8. The following is a statement of reasons for the indication of allowable subject 
matter: 

Claims 5-7,9,15-17 and 19 are allowable because the prior art alone or in 
combination does not teach or fairly suggest a circuit board having recesses provided in 
the second surface with solder pads formed in the recesses, wherein there are 
conductive patterns formed on the second surface of the circuit board, taken in 
combination with the other claimed features. 
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Claims 8 and 18 are allowable because the prior art alone or in combination does 
not teach or fairly suggest a circuit board comprising a plurality of insulating layers with 
a plurality of conductive patterns arranged in different levels, wherein a first conductive 
pattern extends to a first recess and a second conductive pattern on a second level 
extends to a second recess, taken in combination with the other claimed features. 



9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. US 6,084,300; US 6,246,117; US 5,677,566; US 6,469,393; and 
US 6,552,427 all teach circuit board having recesses with solder pads and solder balls 
therein. 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Carmelo Oliva whose telephone number is (571)272- 
1982. The examiner can normally be reached flexible hours on Monday through Friday 
with every other Wednesday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dean Reichard, can be reached at (571)272-2800 ext. 31. The fax phone 
number for the organization where this application or proceeding is assigned is (703) 
872-9306. 



Conclusion 
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